The PR-1 domain accounts for the anti-angiogenic activity of a cysteine-rich secretory protein member from the buccal glands of Lampetra japonica.
Previous studies have shown that cysteine-rich buccal gland protein (CRBGP) from buccal glands of Lampetra japonica could suppress angiogenesis in chick chorioallantoic membrane models. As CRBGP is composed of a pathogenesis-related group 1 (PR-1) domain and a cysteine-rich domain (CRD), which domain accounts for the effects of CRBGP on anti-angiogenesis? In the present study, recombinant PR-1 and CRD (rL-PR-1 and rL-CRD) were obtained. MTT assays showed rL-PR-1 inhibited the proliferation of HUVECs significantly in a dose-dependent manner with an IC50 of 2μM, while rL-CRD had no obviously inhibitory effect on the proliferation of HUVECs, suggested that PR-1 is the main function domain on the anti-angiogenic activity of CRBGP. Similar to CRBGP, rL-PR-1 induced apoptosis in HUVECs in a mitochondrial-dependent pathway by affecting the level of BAX, BCL2 and caspase 3. Also, the cytotoxic property of rL-PR-1 might be one of the factors which suppressed the proliferation of HUVECs. Furthermore, rL-PR-1 blocked the adhesion, migration, invasion and tube formation of HUVECs by disturbing the cytoskeleton arrangement and down-regulating the level of matrix metallo-peptidase 2. In summary, rL-PR-1 has the anti-angiogenic activity which would provide the information on the functions and mechanisms of cysteine-rich secretory protein family members.